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Diurnal Profile of Portal Plasma Secretin and Gastrin 
YousuKE TミXλKA、TADAO¥lA:¥ABE and TAKA＼＇け おHITOBE 
The 1st Department of Surgery, Faculty of Medicine, l心りIOL’niversity 
(Director: Prof. Dr. TAKAY<>SHI TOBEl 
To in町、tigatethe physiological role of secretin, the diurnal pro自leof portal plasma secretin 
and gastrin levels after 2 meab were observed in 3 conscious dogs at intervals 20 min～1 hour 
(33 time points/24 hours). 
トセcretinwas extracted from plasma by acetic よlt'id-ethanolmethod, and measured by a new 
enれ官ieimmunoassay method using secretin C-terminal fragment 18-27. galactosidase conjugate 
山 anenzyme labelled antigen、andthe fluorescence intensity of the enz戸naticreaction prcduct 
was determined with ,i spectroftuorometer. The minimum detect礼bleamount of secretin wa' 
1.0 to 2.5 pg／出向1y
The 24-hour profile of portal刈 retinlevels バtcr2 me川、（9:20 and 18 :20) revealed highest 
secn:tin levels early in the morning, during a fasting st川Efrom 6:20 to 8:20 continuously. Before 
and immediate after the meals. secretin level、werehigh, but postprandial secretin levels fel 
gradually to凶nadirat 11 :20, 2 hour吋ufter thL‘morning meal and at 19 :20 and 19 :40, about 1 hour 
after the evening meal, and thereafter began to rise until next meals. Sigm日cantdi仔erencewas 
noted between the high and low levels (p<0.05). 。l>＇、ervationof the 24-hour profile of portal gastrin len・ls demonstrated that high release of 
gastrin occurred 1 2 hours after the meals and at midnight (1 :20-3 :20). 
These results刈1ggestthat nocturnal停刊tric<l('id secretion without bu恥ringby food appears 
to be responsible for the high secretin levels in the early morning, and the change of portal plasm<t 
secretin levels is controlled b!・ the change of intraduodenal pH but not by the change of gastric 
acid output. 
It i、speculatedthat the phy討iologicaI role of secret in is negative feedback of 必1stri"acid, and 
its role is more important in the f司、tingstate than the postprandial pericd. 
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aprotinin 500 KI L’を入れた氷冷採血管に heparin探fill






2. 酵素免疫測定法 （EIA）による血中 secretinの
測定
血中 secretinの測定法は既lζ報告27》済みであるが，







すなわち血築 400μ!k酢酸 13μl，エタノーJレ800μl 
を加え遠沈し，上清を凍結乾燥して－20。C以下にて
保存し，測定時lζ 川州、 buffer400 μlに溶解して測定
に用いた．
Table 1. En勾meimmunoasay of secret1日
Sample extract or standard secretin 400 μl 
A11tiserum 100 μl 
incubate at 4。C,2d川 S
T 
Fragment 18 27・（し1lactosidaseconjugate 100 μI 
i ncucate at 4。C,overnight 
Second antibody coated silicon rod 
l incubate at 37。C,2 hrs 
4-:¥frth、I-umbeliferyl-,8・D-galactoside
Jllcubate at 37。C,1 hr 
0. l'Vl CI、t・i1<'・Na＜＞日（pH10. 3) 
Fluorescense intensity measurement nf 
4-i¥frthvl-um belliferone 
100μ1 
Secretin was extracted from plasma by the acetic 
acid-ethanol method. After centrifugation, the re-
sultant supernatant、aslyophilized lw a centrifugal 
f I凹 八、 ιln・cr,stored at 20。Cand suspended in the 
川川、 bufferfor EL¥ 
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H ド分離を行う 酵素反応の基質を 100μ1加えて反
応を行わせたのち 0.I 'VI ( ;)ycine N・:iOHIζて反応を
停止させ，生成した 4-¥.letlwl-Umbdliferoneの蛍光
量を蛍光光度計lζて測定する． ζの測定系での最小険
出限界は 1～2.5 p日川、白山 tube(2.5～6. 25 I収 ml）で
あった．
3. 血中邑astrinの測定







1. 門脈血中 gastrinの日内変動（Fig.1) 

























2. 門脈血中 secretinの日内変動 （Fig.2) 
24時間絶食後の9:20Iこは 24.3土7.3同 ml （ ~ I 土
日E.）.朝食後の9:40,9:50には17.4士I.3 pg/ml, 18. 4 
±1. 2 pg/mlと高値を示し，その後は徐々に低下して
11:20に 6.8土3.2 pg/mlの低値に至った．以後は漸増
に転じて15:20には 16.4 -2. 7 p声＇ml，さらに夕食前の
]8::20には 19.8士5.6 pg/ml k注した．夕食後の18:
50にも高値を示した（18.5±4. 8 pg/ml）が以後低下し
て19:20. 19:40には7.0±l.9p呂 ml.7. 4±2.1 p良 ml
の低値となった．そのiをは徐今iζ増加して，早朝空腹
時の6:20,7:20, 8・：20にはそれぞれ 21.4土5.2 I収 rnl,





意差検定を行うと，ll:20 （と対しては9:20,9:40, g: 
Ge.＂ •内
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50, 15:20, 5:20, s:20, g:oo, 9:20が，また19:20に
対しては9:20, 9:40, 9：・50, 10:20, 13:20, 15:20, 
18:20, 18:50, 19:00, 22:20, 5:20, 7:20, 3:20, 9: 
00, 9:20が有意に高値であった.(p<O. 05) 
3. 3日間の絶食実験における末補血中 secretinの変
化（Fig・3) 
末梢血中 secretin値は， 絶食前4.3±1. 5 pg/ml(M 
斗メ E.），絶食1日後 4.3士1.31以 ml, 2日後 8.0土






Starvation period (days) 
Peripheral plasma secretin during strarva-











































































の研究では幽門輪より 5cm の部位で十二指腸内 pH
も同時に測定されており， pHは食前6.0から食後直
ちに4.5へと低下して約12時間持続しその後pHは上


































































1) B川 Ji" W, Starling EH '.vlechanism of 
pancreatic secret10n. J Phvs1nl 28・325-353,
1902. 
2) Bodanszky :VI, ( l1de11 :VIA, Levine SU, et al: 
出nthesisof a hepatocosape1コtideamide with the 
hormonal activitv of secretin. Chem Ind 42: 
1757-1758, 1966. 
3) Burhol PC;, Jorde R, ¥"aldum HL, et al: D1ur-
nal pro而leof plasma secretin in man. Digestion 
22 192-195, 1981. 
4) Chey WY, Lee 九H,Tai HH, et al Plasma 
secrdin concentrations in fasting and postprandi-
al state in man. Digestive Diseases 23 981-988, 
1978. 
5) Dalton i¥l D, ¥Yaish JH, Fordtran Jδ，et al: 
Effect of secretin on gastric function in normal 
,ubjects and in p:ttients with duodenal ulcer. 
Gastroenterol 71 24-29, 1976. 
6) Feldman M, Taylor IL, Walsh JH, et al Ef-
feet of atropine on vagal release of gastrin and 
pancreatic polypeptide. J clin Invest 63・294
298, 1979. 
7) Feurle G, Ketterer H, Creutzfeldt W, et al: 
Circadian serum gastrin concentrations in control 
persons and patients with ulcer disease. Scand J 
Gastroent 7 177-183, 1972. 
8J Greenberg GH Role of secretin in man. 111 Gut 
Hormones (2nd edition) edited by Bloom SH, and 
Polak JM, Churchill Livingstone Inc 1981, p. 
220-227. 
9) Hanssen LI-:. Torjesen P: Hadio1mrnunoassay 
of secretin in human plasma. Scand J Gastroent 
12 481-488, 1977. 
10) Itoh Z, Honda R, Aizawa I: Diurnal pH 
changes in duodenum of conscious dogs. Am J 
Physiol. 238 G91-96, 1980. 




東京，医学図書出版， 1985,p. 85 89. 
13) Johnson LR, Grossman :VI I Secretin the 
enterogastrone released by acid in the duodenum. 
Arn J Physiol 215 885 888, 1968. 
14) Johnson LR, ( ;rossman :VI l Characteristics 
of inhibition of gastric secretion by secretin. 
Am J Physiol 217 ・ 1401 1404, 1969. 
15) Jorpes JE, Mutt V ( ln the biological acti-
vity and amino acid composition of s引 rピtin.
人川、1Chem s, .ind 15 1790 1791, 1961. 
68 日外宝第56巻 第1号（昭和62年1月）
16) Kim M爪LeeKY, Chev ¥¥'V PJa,111‘t '<・crt'l1n 
concentrations in fasting and postprandial states 
in dog. Am J Physiol 236: E539-544, 1979. 
17) Lee KY, Chang T:¥l, Chピ、＼＼＇＼＇， et al : 24-hour 
plasma secretin level and pancreatic secretion in 
dogs. Peptide 1 155-158, 1980. 
18) Malagelada JR, Longstreth GF, Deering TB, et 
al : Gastric secretion and emptying after ordi-
nary meals in duodenal ulcer. Gastroenterol 
73: 989-994, 1977 
19）怯村 直，大久保正土，矢内原昇，他実験潰蕩
ラットKおける消化管ホJレモン．消化管ホノレモン
( l），東京，医学図書出版， 1982,p. 20-25. 
20) Moore JG, ¥¥'olfぐ九I Circadi川 iPlasma gastrin 
paterns in feeding and fasting man. Digestion 
11 . 226-231, 1974. 
21) Mutt ¥i, :VI刊 nus州 II乃.Jorpes JE, et al: .St rue-
ture of porcine secretin I. Biochem 4 2358 2362, 
1965. 
22) Nakamoto K : Effects of duodenal pH levels 
on ><・cretin-secretion in the fasting phase of dogs. 
Arch Jpn （、hir52 747-757, 1983. 
23) Sch:ifLilitzky de Muckadel OB, Fahrenkrug 
1日 Radioimmunoassavof secretin in plasma. 
Scand J clin Invest 37 155 162, 1977. 
24）ぬhaffalitzkyde M uckadell OB, Fahrenkrug 
J Secretion pattern of secretin in man : 
regulation O＼＇耳astricacid.Gut 19 812 818, 1978 
25) Sch九ffalitzk)'de :VI uckadell OB, Fahrenkrug J, 
Nielsen ], et al: Meal-stimulated secretin re・
lease in man : Effect of acid and bile.ちC<lllci] 






測定．医学のあゆみ 134:279 280, 1985 
28) Thompson JC, Reeder DD. Bunchman HH, et
al : Effect of secretin on circulating gastrin. 
Ann Surg 176 384-393, 1972 
29）打矢透，矢花剛血清ガストリンレベソレなら
びにその日内変動に関する臨床的・実験的研究．
札幌医誌 46 36-54, 1977. 
